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(54) RARE EARTH BONDED MAGNET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high 
corrosion-resistance and to improve 
mechanical strength. 

SOLUTION: A magnet main body 1 2 of a rare 
earth boned magnet 10 is obtained by adding a 
resin binder to the powder of magnetic material 
comprising rare earth element for kneading, 
which is irjection molded or compression 
molded to a specified shape. Such void parts 
1 4 as hole or groove communicating with the 
surface of the magnet main body 12 are filled 
and coated with such metal powder 1 6 as 
aluminum or nickel. The entire surface of the 
magnet main body 1 2 including filled/coated 




I r 



parts with the metal powder 16 is coated with such metal plating layer 18 as nickel. 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The rare earth bond magnet characterized by covering the whole front face 
of the magnet body containing restoration / coat section of said metal powder with 
the metal deposit while the opening section of the porosity magnet body which 
consists of a Plastic solid of the mixture which mixed rare earth magnet powder and a 
resin binder at a necessary rate is filled up with and covered with metal powder. 
[Claim 2] Said metal powder is a rare earth bond magnet according to claim 1 which is 
nickel powder. 

[Claim 3] Said metal powder is a rare earth bond magnet according to claim 1 which is 
an aluminium powder. 

[Claim 4] Said metal deposit is a rare earth bond magnet given in any of claims 1-3 
which are nickel-plating layers they are. 

[Claim 5] The manufacture approach of the rare-earth bond magnet characterized by 
performing the process which covers the whole front face of the magnet body 
containing restoration / coat section of said metal powder with a metal deposit after 
performing the process which fills up with and covers metal powder in the opening 
section of the porosity magnet body which consists of a Plastic solid of the mixture 
which mixed rare earth magnet powder and a resin binder at a necessary rate . 
[Claim 6] The porosity magnet body which consists of a Plastic solid of the mixture 
which mixed rare earth magnet powder and a resin binder at a necessary rate After 
performing the process which makes metal powder adhere to the opening section and 
the front face of this magnet body by being immersed into the solution of the coupling 
agent which added metal powder, The manufacture approach of the rare earth bond 
magnet characterized by performing the process which fills up with and covers metal 
powder with the striking power of blasting media further on the opening section and 
the front face of said magnet body, and performing the process which covers with a 
metal deposit the whole front face of the magnet body which subsequently contains 
restoration / coat section of said metal powder. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a rare earth bond magnet and its 
manufacture approach, and relates to the rare earth bond magnet which covered 
further with the metal deposit the whole front face of the magnet body with which metal 
powder was filled up with and covered by the detail at the opening section, and its 
manufacture approach further. 
[0002] 

[Description of the Prior Art] Injection molding or the rare earth bond magnet pressed 
and obtained is used suitable for Rota of a motor etc. in the mixture which mixed the 
powder and resin binder of the magnetic material containing one sort of rare earth 
elements, such as Sm, Nd, and Pr, or two sorts or more at a necessary rate. However, 
since the rare earth bond magnet contains the raw material component which is easy to 
oxidize, when it is easy to generate rust with time while the front face has been a base 
and it is used for motor components etc. as it is, it will cause lowering of endurance, and 
the cause of failure. Then, generally the cure which covers the front face of a rare earth 
bond magnet with spray coating, electrodeposition coating, or dip coating with a resin 
coat for a rust resistor is taken. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the product using the rare earth 
" bond magnet which covered the front face with the resin coat, the mechanical strength 
is low, and when a resin coat is damaged in inside or an erector is accidentally failed at 
it at the time of haulage, the difficulty of damaging simply is pointed out. Then, 
replacing with a resin coat and covering a metal deposit on the front face of a rare earth 
bond magnet is proposed in order to raise a mechanical strength. However, when 
covering a metal deposit to a porous rare earth bond magnet with much opening section, 
such as a hole which is open for free passage on a front face, and a slot, it was very 
difficult for a surface cleaning agent and plating liquid to invade into the opening 
section, to remain, and for there to be a possibility of causing an erosion or rusting by 
this, and to give a metal deposit soon. 

[0004] In addition, the approach of plating, after selecting harmless plating liquid or 
performing substrate coating, even if it invades and remains in the opening section of a 
porous rare earth bond magnet is proposed. However, pH adjustment and perfect 
defanging of plating liquid are difficult, and have the difficulty that membrane 
formation effectiveness falls, by performing substrate coating. And since dispersion in 



the thickness of a substrate serves as an instability element of a deposit, if substrate 
coating of sufficient thickness is performed, conflict of it becoming unnecessary to cover 
a deposit further will also be pointed out. 
[0005] 

[Objects of the Invention] This invention aims at offering the new rare earth bond 
magnet which it is proposed in view of said fault inherent in the Prior art mentioned 
above in order to solve this suitably, and high corrosion resistance is acquired, and may 
improve a mechanical strength, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] in order to conquer said technical problem and to 
attain the desired end , the rare earth bond magnet concerning this invention be 
characterize by cover the whole front face of the magnet body containing restoration / 
coat section of said metal powder with the metal deposit while the opening section of the 
porosity magnet body which consist of a Plastic solid of the mixture which mixed rare 
earth magnet powder and a resin binder at a necessary rate be fill up with and cover 
with metal powder . 

[0007] In order to conquer said technical problem and to attain the desired end, the 
manufacture approach of the rare earth bond magnet concerning another invention of 
this application After performing the process which fills up with and covers metal 
powder in the opening section of the porosity magnet body which consists of a Plastic 
solid of the mixture which mixed rare earth magnet powder and a resin binder at a 
necessary rate, It is characterized by performing the process which covers the whole 
front face of the magnet body containing restoration / coat section of said metal powder 
with a metal deposit. 

[0008] In order to conquer said technical problem and to attain the desired end, the 
manufacture approach of the rare earth bond magnet concerning still more nearly 
another invention of this application The porosity magnet body which consists of a 
Plastic solid of the mixture which mixed rare earth magnet powder and a resin binder 
at a necessary rate After performing the process which makes metal powder adhere to 
the opening section and the front face of this magnet body by being immersed into the 
solution of the coupling agent which added metal powder, It is characterized by 
performing the process which fills up with and covers metal powder with the striking 
power of blasting media further on the opening section and the front face of said magnet 
body, and performing the process which covers with a metal deposit the whole front face 
of the magnet body which subsequently contains restoration / coat section of said metal 
powder. 



[0009] 

[Embodiment of the Invention] Next, it explains below about the rare earth bond 
magnet concerning this invention, and its manufacture approach, referring to an 
accompanying drawing. Drawing 1 shows the rare earth bond magnet concerning an 
example, and the magnet body 12 of this rare earth bond magnet 10 is acquired by 
injecting or pressing into a necessary configuration what added and kneaded the resin 
binder to the powder of the magnetic material containing one sort of rare earth 
elements, such as Sm, Nd, and Pr, or two sorts or more. The opening sections 14 which 
are open for free passage on the front face of this magnet body 12, such as a hole and a 
slot, are filled up with and covered with the metal powder 16. such as aluminum and 
nickel, as shown in drawing 2 . Furthermore, the whole front face of the magnet body 12 
containing restoration / coat section by metal powder 16 is covered with the metal 
deposits 18, such as nickel and chromium. 

[0010] Drawing 3 is a flow chart which shows the process of the manufacture approach 
of the rare earth bond magnet concerning an example, is immersed in the magnet body 
12 into the coupling solution which added the scale-like aluminium powder as metal 
powder 16 first, and makes an aluminium powder adhere to the whole opening section 
14 and the whole front face of the magnet body 12 according to an operation of a 
coupling agent. After drying this magnet body 12 with a dryer or performing the liquid 
end of a solution by seasoning naturally, it is turned to barrel processing. As an example 
of combination of a coupling solution, an aluminium-powder:0.2 - 2.5wt% thing is used 
suitably coupling agent:1.0wt% of a silane system oleic acid:1.5wt% MEK(methyl ethyl 
ketone):27.5wt% xylene:70.0wt%. In addition, as a coupling agent, a titanate system, an 
aluminum system, etc. are suitably used other than a silane system. 
[0011] The magnet body 12 which adhered to the aluminium powder Next, many 
stainless steel balls as blasting media, The aluminium powder of the shape of same 
scale as the metal powder 16 used at the process mentioned above is inserted in the 
interior of the barrel tank into which the specified quantity (0.5g [ as opposed to / For 
example, / 500 magnets ]) was put. The whole opening section 14 and the whole front 
face of the magnet body 12 are made to fill up with and cover an aluminium powder 
with the striking power of the stainless steel ball produced by rotating this tank or 
vibrating. Since the aluminium powder has adhered to the whole opening section 14 and 
the whole front face of the magnet body 12 beforehand as it faces performing this barrel 
processing and being mentioned above, the opening sections 14, such as a hole of the 
magnet body 12 and a slot, are conjointly filled up with and covered with an aluminium 
powder certainly with restoration / coat process of the aluminium powder by the barrel 



processing concerned. Moreover, compared with the case where an aluminium powder is 
filled up with and covered at the opening section 14, time amount can be shortened only 
by barrel processing. In addition, as metal powder 16 used by the coupling solution 
immersion and barrel down stream processing which were mentioned above, it may 
replace with an aluminium powder and nickel powder, copper powder, etc. may be used. 
[0012] The magnet body 12 to which the metal coat was given by said barrel processing 
is separated with a stainless steel ball, and the superfluous aluminium powder 
adhering to imperfection is removed by carrying out splash washing (washing 
processing) of this using tap water. Moreover, the magnet body 12 which washing 
processing completed is dried using a dryer, or it is made to season naturally. 
[0013] and the acquired magnet body 12 — plating — public funds — electric metal 
plating is carried out, using nickel as a group. The rare earth bond magnet 10 whose 
mechanical strength has the high corrosion resistance by which the opening sections 14, 
such as a hole of the front face in the magnet body 12 and a slot, were filled up with and 
covered with the aluminium powder (metal powder 16), and the whole front face was 
further covered by this with the nickel-plating layer (metal deposit 18), and improved is 
obtained. In addition, as nickel used for electric metal plating, what mixed 5-10 
micrometers of semigloss nickel and gloss nickel Smicrometer, for example is used. 
Moreover, as electric metal plating, the magnet body 12 is inserted in in the barrel tank 
by which plating liquid was stored, and while rotating this tank, barrel processing 
which plates by passing a current to the electrode arranged in this tank is used suitably. 
As plating liquid, a well-known Watts bath is suitable. In addition, the rare earth bond 
magnet 10 covered with the nickel-plating layer is dried after being washed. 
[0014] 

[About the example of a trial of an example] About 20 each of the rare earth bond 
magnet by which the resin coat was covered by the rare earth bond magnet and the 
conventional electropainting which were obtained by the manufacture approach 
concerning the example mentioned above, it places into a 80 degree-Cx95% ambient 
atmosphere, and the result of having inspected the existence of generating of rust is 
shown in the following table 1. In addition, the rate (the generating number of rust / 20) 
of the generating number of rust to 20 rare earth bond magnets shows a test result, 
respectively Moreover, metal powder is [ the metal deposit of the rare earth bond 
magnet of an example 1 ] a nickel-plating layer in an aluminium powder, and metal 
powder is [ the metal deposit of the rare earth bond magnet of an example 2 ] a 
nickel-plating layer with nickel powder. 
[0015] 
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[0016] Moreover, about 20 each of the rare earth bond magnet of examples 1 and 2, and 
the rare earth bond magnet of the conventional example, a stress load is added by the 
load cell and the result of having measured disruptive strength is shown in a table 2. 
[0017] 
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[0018] That is, the rare earth bond magnet 10 of the example which filled up with and 
covered the opening section 14 of the magnet body 12 with metal powder 16, and 
covered that whole front face with the metal deposit 18 further became distinct [ that 
both corrosion resistance (the rust-proofing effectiveness) and disruptive strength 
improve ] from this test result as compared with the rare earth bond magnet of the 
conventional example which gave the resin coat. 

[0019] In addition, although the striking power of blasting media was obtained by barrel 
processing of an example rotating a barrel tank, or vibrating, this application is not 
limited to this and may make metal powder adhere to the opening section and the front 
face of this magnet by predetermined thickness by spraying a magnet body with 
pneumatic pressure in the blasting medium which mixed blasting media and metal 
powder from the nozzle prepared in the tank. Moreover, as blasting media, the steel ball 
which performed not only a stainless steel ball but hard plating, a nickel ball, ****, etc. 
can be used suitably. 
[0020] 

[Effect of the Invention] As explained above, according to the rare earth bond magnet 
concerning this invention, and its manufacture approach, the corrosion resistance of a 
rare earth bond magnet and a mechanical strength improve by having filled up with 
and covered metal powder and having covered the whole front face of a magnet body 
with the metal deposit further in the opening section of a magnet body. Therefore, in the 
product using the rare earth bond magnet concerning this invention, the erector can be 
injured in inside, or it can control damaging accidentally at the time of haulage, and has 
the advantage from which handling becomes easy. Moreover, since there is no resin 
layer, it is effective in thermal resistance improving. 

[0021] Since metal powder is beforehand filled up with and covered at the opening 
section of a magnet body before covering the whole front face of said magnet body with a 
metal deposit, trespass of harmful plating liquid and a penetrant remover is prevented, 
rusting is carried out from the interior, there is no corrosion resistance degradation of a 
deposit exfoliating, and the degree of adhesion of a deposit improves. Moreover, after 
making metal powder adhere to the front face of a magnet body by the coupling agent 
beforehand, restoration and a coat of the metal powder to the opening section are made 
by certain and homogeneity by performing restoration / coat process of the metal powder 
by blasting media. Therefore, a uniform metal deposit can be given to the whole front 
face of a magnet body. 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the rare earth bond magnet concerning the 
example of this invention. 

[Drawing 2] It is the explanatory view expanding and showing the important section of 
the rare earth bond magnet concerning an example. 

[Drawing 3] It is flow chart drawing showing the process of the manufacture approach 

of the rare earth bond magnet concerning an example. 

[Description of Notations] 

12 Magnet Body 

14 Opening Section 

16 Metal Powder 

18 Metal Deposit 



Drawing 11 




Drawing 21 




Drawing 3] 
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